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CONTROLLING PRIVACY ON DISPLAYS

BACKGROUND

[0001] A display is an output device for presenting information in

visual form. The display includes components such as a number of light-

emitting diode (LED) pixels to present the information in visual form. The LED

pixels include a red LED, a green LED and a blue LED. The LED pixels are

controlled by circuitry to emit light such that the information is present in visual

form on the display.

BRIEF DESCRIPTION OF THE DRAWINGS

[0002] The accompanying drawings illustrate various examples of the

principles described herein and are a part of the specification. The examples do

not limit the scope of the claims.

[0003] Fig. A is a diagram of a system for controlling privacy on a

display, according to one example of principles described herein.

[0004] Fig. 1B is a diagram of a display device for controlling privacy

on a display, according to one example of principles described herein.

[0005] Fig. 2A is a diagram of an example of a light-emitting diode

(LED) pixel rotated to the left, according to one example of principles described

herein.

[0006] Fig. 2B is a diagram of an example of a LED pixel rotated to

the left, according to one example of principles described herein.

[0007] Fig. 3A is a diagram of an example of LED pixel rotated to

center, according to one example of principles described herein.



[0008] Fig. 3B is a diagram of an example of LED pixel rotated to

center, according to one example of principles described herein.

[0009] Fig. 4A is a diagram of an example of a LED pixel rotated to

the right, according to one example of principles described herein.

[0010] Fig. 4B is a diagram of an example of a LED pixel rotated to

the right, according to one example of principles described herein.

[0011] Fig. 5 is an example of a display for controlling privacy,

according to one example of principles described herein.

[001 ] Fig. 6 is an example of a top view of a display for controlling

privacy, according to one example of principles described herein.

[00 3] Fig. 7 is an example of a top view of a display for controlling

privacy, according to one example of principles described herein.

[0014] Fig. 8 is an example of a top view of a display for controlling

privacy, according to one example of principles described herein.

[001 S] Fig. 9 is an example of a top view of a display for controlling

privacy, according to one example of principles described herein.

[00 ] Fig. 10 is an example of a fop view of a display for controlling

privacy, according to one example of principles described herein.

[0017] Fig. 11 is an example of a top view of a display for controlling

privacy, according to one example of principles described herein.

[0018] Fig. 12 is an example of a fop view of a display for controlling

privacy, according to one example of principles described herein.

[0019] Fig. 13 is a flowchart of a method for controlling privacy on a

display, according to one example of principles described herein.

[0020] Throughout the drawings, identical reference numbers

designate similar, but not necessarily identical, elements.

DETAILED DESCRIPTION

[0021] As mentioned above, a display is an output device for

presenting information in visual form. The display allows the information to be

viewed from a variety of viewing angles. Viewing angles for displays can be



between -45 degrees and +45 degrees relative to a center viewing angle of the

display. This allows multiple people to view the information displayed on the

display at the same time.

[0022] Often, the information displayed on the display is sensitive

information. Sensitive information includes insurance policies, banking

accounts, finance records, human resources, trade secrets, examinations,

medical records, security applications and other sensitive information. Due to

this sensitive information, it is desirable to keep this sensitive information private

when viewed on the display such that only authorized persons can view the

sensitive information. However, with current displays, this sensitive information

can be viewed, via the display, from a variety of angles as described above. As

a result, persons who are not authorized to view the sensitive information can

view the sensitive information if they are within a viewing angle of the display.

[0023] To control privacy on the display, a privacy screen is placed

over the display. The privacy screen is designed to allow the information

displayed on the display to be viewed at specific angles. For example between

-15 to +15 degrees from the center viewing angle of the display. While the

privacy screen does limit the viewing angle of the display, thus controlling

privacy on the display, the privacy screen darkens the display. As a result, the

brightness of the light-emitting diode (LED) pixels for the display is increased.

However, this leads to more power consumption on the display and can lead to

the display overheating. Further, if the user moves position relative to the

display with the privacy screen such that the user is no longer within the viewing

angle, the user is not able to view the information on the display. As a result,

the user has to reposition themselves within the viewing angle to view the

information. This can be a burdensome task as the user often moves positions

throughout the day

[0024] Consequently, the principles described herein include, for

example, a system for controlling privacy on a display. The system includes a

LED pixel rotatably coupled to a microelectromechanical system (MEMS) and a

controller to control the MEMS, the MEMS to rotate the LED pixel in response to



a command issued by the controller to modify a viewing angle of the LED pixel

such that the privacy on the display for that LED pixel is maintained.

[002S] n another example, the principles described herein include a

display device. The device includes a number of LED pixels, a number of

MEMS, each of the LED pixels rotatabiy coupled to one of the MEMS and a

controiier to individually control each of the MEMS, the MEMS to selectively

rotate the LED pixels in response to a command issued by the controiier to

modify a viewing angle of those LED pixels such that private viewing of the

display device is maintained.

[0026] n another example, the principles described herein include a

method for controlling privacy on a display. The method includes receiving, via

an input source of a controiier, an input that is to modify a viewing angle of LED

pixels of the display, with a processor and memory of the controller, issuing a

command to a MEMS to rotate the LED pixels and based on the command,

rotating the LED pixels via the EMS such that the private viewing of the

display is maintained.

[0027] In the present specification and in the appended claims, the

term "MEMS" means a device that rotates a LED pixel. The MEMS include a

motor gear connected to a motor such that as the motor rotates in response to a

command issued by the controller, teeth of the motor gear enmesh with teeth of

a housing gear located on an inner wail of a housing of an LED pixel to rotate

the LED pixel.

[0028] Further, as used in the present specification and in the

appended claims, the term "a number of" or similar language is meant to be

understood broadly as any positive number comprising 1 to infinity; zero not

being a number, but the absence of a number.

[0029] n the following description, for purposes of explanation,

numerous specific details are set forth in order to provide a thorough

understanding of the present systems and methods. It will be apparent,

however, to one skilled in the art that the present apparatus, systems, and

methods may be practiced without these specific details. Reference in the

specification to "an example" or similar language means that a particular



feature, structure, or characteristic described in connection with that example is

included as described, but may not be included in other examples.

[0030] Referring now to the figures, Fig. 1A is a diagram of a system

for controlling privacy on a display, according to one example of principles

described herein. As will be described beiovv, the system ( 00) includes a LED

pixel (102), a MEMS (104) and a controller (108).

[0031] As illustrated, the system (100) includes a LED pixel (102)

rotatably coupled to a MEMS (104) and a controller (106) to control the MEMS

(104). The MEMS (104) to rotate the LED pixel (102) in response to a

command issued by the controller (106) to modify a viewing angle of the LED

pixel (102) such that the privacy on the display for that LED pixel (102) is

maintained.

[0032] Fig. 1B is a diagram of a display device for controlling privacy

on a display, according to one example of principles described herein. As will

be described below, a display device (150) includes a number of LED pixels

( 102), a number of MEMS ( 104) and a controller ( 106).

[0033] As illustrated, the display device ( 150) includes a number of

LED pixels (102-1 to 102-n), a number of MEMS (104-1 to 104-n), each of the

LED pixels (102-1 to 102-n) rotatably coupled to one of the MEMS (104-1 to

104-n) and a controller (106) to individually control each of the MEMS (104-1 to

104-n). The MEMS (104-1 to 104-n) to selectively rotate the LED pixels (102-1

to 102-n) in response to a command issued by the controller (106) to modify a

viewing angle of those LED pixels (102-1 to 102-n) such that private viewing of

the display device (150) is maintained.

[0034] Fig. 2A is a diagram of an example of a LED pixel rotated to

the left, according to one example of principles described herein. As will be

described in Figs. 2A and 2B, the MEMS (104) is used to rotate the LED pixel

(102) to the left based on a command issued by the controller (106).

[0035] Turning specifically to Fig. 2A, the LED pixel (102) includes a

housing (210). The housing (210) is used to encase a number of component of

the LED pixel (102) and the MEMS (104). For example, the housing (210) is

used to house a blue LED (208-1), a green LED (208-2) and red LED (208-3).



The LEDs (208) are mounted on a flat portion of the housing (210) as illustrated

in Fig. 2A. in some examples, the LEDs (208) are micro-LEDs (µ-LED). The

housing (210) is made out of a material such as plastic or other suitable

materials. As will be described in Fig. 2B, the housing (210) includes a housing

gear (220). The housing gear (220) is located on an inner wall of the housing

(21 0). More information about the housing gear (220) will be described below.

[0036] The housing (210) is rotatably connected to a case (212). As

will be described below, as the housing (210) of the LED pixel ( 102) rotates, the

case (212) provides a base such that the housing (210) of the LED pixel (102)

rotates about an axis n some examples, the LED pixel (102) is rotated

between -70 degrees and +70 degrees via the MEMS (104) in response to the

command issued by the controller (106). As illustrated in Fig. 2A, the LED pixel

(102) is rotated to the left. For example between - 1 and -70 degrees. As a

result, if a user is positioned left of the display (526), the user can view the

information displayed on the display (526) because the user is within a viewing

angle of the LED pixel ( 102). However, if the user is positioned right of the

display (526), the user cannot view the information displayed on the display

(526) due to the LED pixel (102) rotating to the left such that the user is outside

of a viewing angle of the LED pixel ( 102). Thus, private viewing of the display

(526) is maintained for users positioned left of the LED pixel (102).

[0037] Fig. 2B is a diagram of an example of a LED pixel rotated to

the left, according to one example of principles described herein. As will be

described below, the MEMS (104) is used to rotate the LED pixel ( 102) to the

left based on a command received from the controller (106).

[0038] in an example, the MEMS (104) receive a command from the

controller (106) to rotate the LED pixel (102) to the left to maintain privacy

control. As illustrated, the MEMS (104) includes a motor gear (224) connected

to a motor (222) such that as the motor (222) rotates as indicated by arrow 214

in response to the command issued by the controller (106) to rotate the LED

pixel (102) to the left, teeth of the motor gear (224) enmesh with teeth of the

housing gear (220). This causes the housing gear (220) to rotate as indicated

by arrow 216. Since the housing gear (220) is connected to the inner wall of the



housing (210) of the LED pixel (102) as described above, the LED pixel ( 102)

rotates as indicate by arrow 218 As a result, a viewing angle of the LED pixel

(102) is modified such that the privacy on the display (526) for that LED pixel is

maintained. Thus, private viewing of the display (526) is maintained for users

positioned left of the display (526) for that LED pixel ( 102).

[0039] While the examples of Fig. 2A and 2B describe the MEMS

(104) rotating a single LED pixel (102), other figures and examples describe the

MEMS ( 04) selectively rotating a number of LED pixels (102). As a result,

more than one LED pixel (102) can be rotated such that the privacy on the

display (526) is maintained.

[0040] Fig. 3A is a diagram of an example of LED pixel rotated to

center, according to one example of principles described herein. As will be

described in Figs. 3A and 3B, the MEMS (104) is used to rotate the LED pixel

(102) to center (i.e. 0 degrees) based on a command issued by the controller

(106).

[0041] As illustrated in Fig. 3A, the LED pixel (102) is rotated to a

center position. For example, to 0 degrees. As a result, if a user is positioned

left, center, or right of the display (526), the user can view the information

displayed on the display (526)

[0042] Fig. 3B is a diagram of an example of LED pixel rotated to

center, according to one example of principles described herein. As will be

described below, the MEMS (104) is used to rotate the LED pixel ( 102) to the

center position based on a command received from the controller (106).

[0043] in an example, the MEMS (104) receive a command from the

controller (106) to rotate the LED pixel (102) to the center. As illustrated, the

MEMS ( 104) includes a motor gear (224) connected to a motor (222) such that

as the motor (222) rotates as in response to the command issued by the

controller (106) to rotate the LED pixel (102) to the center, teeth of the motor

gear (224) enmesh with teeth of the housing gear (220). This causes the

housing gear (220) to rotate, either left or right depending on the current

position of the LED pixel (102), until the LED pixel (102) reaches center. Since

the housing gear (220) is connected to the inner wail of the housing (210) of the



LED pixe! (102) as described above, the LED pixel (102) rotates to center as

illustrated in Fig 3B. As a result, a viewing angle of the LED pixel (102) is

modified such that the information displayed on the display (526) can be viewed

from a variety of viewing angles.

[0044] While the examples of Fig 3A and 3B describe the MEMS

(104) rotating a single LED pixel (102), other figures and examples describe the

MEMS ( 104) selectively rotating a number of LED pixels ( 102) As a result,

more than one LED pixel (102) can be rotated to center.

[004S] Fig. 4A is a diagram of an example of a LED pixel rotated to

the right, according to one example of principles described herein. As will be

described in Figs. 4A and 4B, the MEMS (104) is used to rotate the LED pixel

(102) based on a command issued by the controller (106) to the right.

[0046] As illustrated in Fig. 4A, the LED pixel (102) is rotated to the

right. For example between + 1 and +70 degrees. As a result, if a user is

positioned to the right of the display (526), the user can view the information

displayed on the display (526). However, if the user is positioned left of the

display (526), the user cannot view the information displayed on the display

(526) due to the LED pixel (102) rotating to the right. Thus, private viewing of

the display (526) is maintained for users positioned right of the display (526).

[0047] Fig. 4B is a diagram of an example of a LED pixel rotated to

the right, according to one example of principles described herein. As will be

described below, the MEMS (104) is used to rotate the LED pixel (102) to the

right based on a command received from the controller (106).

[0048] in an example, the MEMS ( 104) receive a command from the

controller (106) to rotate the LED pixel (102) to the right to maintain privacy. As

illustrated, the MEMS ( 104) includes a motor gear (224) connected to a motor

(222) such that as the motor (222) rotates as indicated by arrow 414 in

response to the command issued by the controller (106) to rotate the LED pixel

(102) to the right, teeth of the motor gear (224) enmesh with teeth of the

housing gear (220). This causes the housing gear (220) to rotate as indicated

by arrow 416 Since the housing gear (220) is connected to the inner wall of the

housing (210) of the LED pixel (102) as described above, the LED pixel ( 102)



rotates as indicate by arrow 418. As a result, a viewing angle of the LED pixel

(102) is modified such that the privacy on the display (526) for that LED pixel is

maintained. Thus, private viewing of the display (526) is maintained for users

positioned to the right of the display (526) for that LED pixel ( 102).

[0049] While the examples of Fig. 4A and 4B describe the MEMS

(104) rotating a single LED pixel (102), other figures and examples describe the

MEMS ( 104) selectively rotating a number of LED pixels (102). As a result,

more than one LED pixel (102) can be rotated such that the privacy on the

display (526) is maintained.

[0050] Fig. 5 is an example of a display for controlling privacy,

according to one example of principles described herein. As will be described

below, the display (526) includes a number of LED pixels (502).

[0051] As illustrated, the display (526) includes a number of LED

pixels (502). As will be described below, the MEMS (104) rotate the LED pixels

(502) to an angle in response to the command issued by the controller (106). In

an example, the angle is between -70 to +70 degrees.

[00S2] n one example, the EMS ( 104) rotates each of the LED

pixels (502) to an angle in response to the command issued by the controller

(104) such that the private viewing of the display (526) for all the LED pixels

(502) of the display (526) is maintained. For example, each of the LED pixels

(502) includes a MEMS ( 104) that can rotate that LED pixel (502). In this

example, all of the MEMS (104) for all of the LED pixels (502) are instructed to

rotate each LED pixel (502) to the same angle. For example to +30 degrees.

Thus, private viewing of the display (526) is maintained for users positioned to

the right of the display (526) for the LED pixels (502).

[ S3] in another example, LED pixels associated with horizontal lines

of the display (526) are rotated independent from the LED pixels associated with

vertical lines of the display (526) such that the private viewing of the horizontal

lines on the display (526) is maintained in this example, LED pixels 502-1 to

502-7, 502-15 to 502-21 , 502-29 to 502-35 are associated with the horizontal

lines of the display and the rest of the LED pixels illustrated in Fig. 5 are

associated with the vertical lines in one example, the controller (106) issues a



command to the MEMS for LED pixels 502-1 to 502-7, 502-15 to 502-21 , 502-

29 to 502-35 to rotate to +70 degrees. Once rotated, private viewing of the

display (528) is maintained for users positioned to the right of the display (526)

for the LED pixels 502-1 to 502-7, 502-1 5 to 502-21 , 502-29 to 502-35 while the

rest of the LED pixels remain at their previous viewing angle if the previous

viewing angle for those LED pixels is 0 degrees or less. If the viewing angle for

those LED pixels is more than 0 degrees, those LED pixels are rotated to 0

degrees or less.

[0054] n yet another example, the LED pixels associated with vertical

lines of the display (526) are rotated independent from the LED pixels

associated with horizontal lines of the display (526) such that the private viewing

of the vertical lines on the display (526) is maintained. In this example, LED

pixels 502-1 to 502-7, 502-15 to 502-21 , 502-29 to 502-35 are associated with

the horizontal lines of the display (526) and the rest of the LED pixels are

associated with the vertical lines n one example, the controiier (106) issues a

command to the MEMS for the rest of the LED pixels to rotate to -70 degrees.

Once rotated, private viewing of the display (526) is maintained for users

positioned to the left of the display (526) for those LED pixels while the LED

pixels 502-1 to 502-7, 502-15 to 502-21 , 502-29 to 502-35 remain at their

previous viewing angle if the previous viewing angle for those LED pixels is 0

degrees or more if the viewing angle for LED pixels 502-1 to 502-7, 502-1 5 to

502-21 , 502-29 to 502-35 is less than 0 degrees, those LED pixels 502-1 to

502-7, 502-1 5 to 502-21 , 502-29 to 502-35 are rotated to 0 degrees or more.

[0055] in yet another example, the MEMS (104) rotates a portion of

the LED pixels in response to the command issued by the controller (106) such

that the private viewing of that portion of the LED pixels of the display (526) is

maintained. For example, LED pixels 502-1 to 502-17 are rotated to +70

degrees via the MEMS ( 104) in response to the command issued by the

controller (106). Once rotated, private viewing of the display (526) is maintained

for users positioned to the left of the display (526) for LED pixels 502-1 to 502-

17 while the other LED pixels remain at their previous viewing angle if the

previous viewing angle for those LED pixels is 0 degrees or less. As a result,



the private viewing of that LED pixels 502-1 to 502-17 of the display (526) is

maintained.

[00S6] Fig. 6 is an example of a top view of a display for controlling

privacy, according to one example of principles described herein. As mentioned

above, a controiier (106) is used to issue a command to the MEMS (104) to

instruct the MEMS (104) to rotate the LED pixels (102) such that the private

viewing of the LED pixels ( 102) of the display device (526) is maintained.

Figures 6 to 12 describe a display (526) that includes the LED pixels (102)

located between substrates (628), an optical film (730), a reflector (832), a

touch sensor (1034), or combinations thereof.

[0057] Turning specifically to Fig. 6 , the controiier (106) includes a

processor (630) and memory (632) to receive an input from an input source

(634) of the controiier (106) and based on that input issue the command to the

MEMS (104) to rotate the LED pixels (102).

[0058] In one example, the input source (634) of the controller (106) is

a number of push buttons. The push buttons include a left push button, a center

push button and a right push button. When the user presses the left push

button, the controller ( 106) issues a command to the MEMS (104) to rotate the

LED pixels (102) to the left. In one example, depending on how long the user

presses the left push button determines how many degrees to the left the LED

pixels ( 102) rotate. For example, for every second the user presses the left

push button, the LED pixels (102) rotate to the left -10 degrees, up to -70

degrees. In another example, once the left push button is pressed by the user,

the LED pixels ( 102) rotate to the maximum angle to the left. For example, -70

degrees.

[0059] When the user presses the right push button, the controller

(106) issues a command to the MEMS (104) to rotate the LED pixels (102) to

the right. In one example, depending on how long the user presses the right

push button determines how many degrees to the right the LED pixels ( 102)

rotate. For example, for every second the user presses the right push button,

the LED pixels (102) rotate to the right +10 degrees, up to +70 degrees. In

another example, once the right push button is pressed by the user, the LED



pixels ( 102) rotate to the maximum angle to the right. For example, +70

degrees

[0060] When the user presses the center push button, the controller

(106) issues a command to the MEMS (104) to rotate the LED pixels

(102) to the center. As a result, the LED pixels (102) are rotated to 0 degrees.

[0081] in another example, the controller (106) includes a processor

(603) and memory (632) to receive an input from an input source (634) such as

a rotatabie knob of the controller (106) and based on that input issue the

command to the MEMS ( 104) to rotate the LED pixels ( 102).

[0062] When the user rotates the rotatabie knob to the left, the

controller (106) issues a command to the MEMS (104) to rotate the LED pixels

(102) to the left. In one example, depending on the angle of the rotatabie knob

relative to a center position of the rotatabie knob determines how many degrees

to the left the LED pixels (102) rotate. For example, if the user rotates the

rotatabie knob to -30 degrees, the LED pixels rotate left to -30 degrees. In

another example, once the rotatabie knob is rotated to the left by the user, the

LED pixels rotate to the maximum angle to the left. For example, -70 degrees.

[0063] When the user rotates the rotatabie knob to the right, the

controller (106) issues a command to the MEMS ( 104) to rotate the LED pixels

(102) to the right in one example, depending on the angle of the rotatabie knob

relative to a center position of the rotatabie knob determines how many degrees

to the right the LED pixels (102) rotate. For example, if the user rotates the

rotatabie knob to +30 degrees, the LED pixels (102) rotate right to +30 degrees

in another example, once the rotatabie knob is rotated to the right by the user,

the LED pixels ( 102) rotate to the maximum angle to the right. For example,

+70 degrees.

[0064] When the user rotates the rotatabie knob to the center, the

controller (106) issues a command to the MEMS ( 104) to rotate the LED pixels

(102) to a center position. As a result, the LED pixels (102) are rotated to 0

degrees.

[006S] n another example, the input source (634) of the controller

(106) is a sensor. The sensor, such as a camera, detects a position of a user



relative to the display (526) such that the controller ( 106) issues the command

to the MEMS (104) to rotate the LED pixels (104) towards the user. For

example, if the sensor detects the users position is -30 degrees relative to the

display, the controller (106) issues the command to the MEMS (104) to rotate

the LED pixels (104) to -30 degrees such that the LED pixels (104) are rotated

towards the user.

[0086] n other examples, if more than one user is detected by the

sensor. The sensor detects which of the users is authorized to view the

information displayed on the display (526) and rotates the LED pixels (102)

accordingly.

[0067] In some examples, the controller (106) includes other input

sources to allow the user to select which of the LED pixels (102) are to rotate.

For example, a first button, when selected by the user, indicates all LED pixels

(102) are to rotate. A second button, when selected by the user, indicates LED

pixels (102) associated with horizontal lines of the display (526) are to rotate. A

third button, when selected by the user, indicates LED pixels (102) associated

with vertical lines of the display (526) are to rotate. A fourth button, when

selected by the user, indicates a portion of the LED pixels (102) of the display

(526) are to rotate.

[0068] As illustrated, the display (526) includes substrate A (628-1)

and substrate B (628-2). The LED pixels (102) and the case (212) are located

between the substrates (628) as illustrated in Fig. 6 . In an example, the

substrates (628) are glass or plastic substrates. The substrates (628) are

transparent and thus allow light emitted from the LED pixels ( 102) to pass

through the substrates (628).

[0069] Fig. 7 is an example of a top view of a display for controlling

privacy, according to one example of principles described herein. As will be

described below, the display (526) includes substrates (628) and an optical film

(730).

[0070] As illustrated, the display (526) includes substrate A (628-1)

and substrate B (628-2). The display (526) includes an optical film (730). The

optical film (730) is located between substrate A (628-1 ) and the LED pixels



(102). In an example, the optical film (730) is used to increase the brightness of

the LED pixels (102). Further, the optical film (730) is used to diffuse the light

emitted from the LED pixels (102) such that information displayed on the display

device (526) appears more homogeneous. The optical film (730) includes

asymmetric turning film, asymmetrical prism film, prism film, brightness

enhancement film (BEF), dual brightness enhancement film (DBEF), dif use or

combinations thereof. The optical film (730) materials include polyacrylic, such

as poly methyl methacrylate (PMMA) or polycarbonate and cyclic olefin

copolymer (COC).

[0071] Fig. 8 is an example of a top view of a display for controlling

privacy, according to one example of principles described herein. As will be

described below, the display (526) includes substrates (628) and a reflector

(832).

[0072] As illustrated, the display (526) includes substrate A (628-1)

and substrate B (628-2). The display (526) includes a reflector (832). The

reflector (832) is located between the case (212) and substrate B (628-2) as

illustrated in Fig. 8 . The reflector (832) is a metallic film that is used to increase

the brightness of the LED pixels (102).

[0073] Fig. 9 is an example of a top view of a display for controlling

privacy, according to one example of principles described herein. As will be

described below, the display (526) includes substrates (628), an optical film

(730) and a reflector (832).

[0074] As illustrated, the display (526) includes substrate A (628-1)

and substrate B (628-2). The display (526) includes a reflector (832). The

reflector (832) is located between the case (212) and substrate B (628-2) as

illustrated in Fig. 9 . The optical film (730) is located between substrate A (628-

1) and the LED pixels (102).

[007S] Fig. 10 is an example of a fop view of a display for controlling

privacy, according to one example of principles described herein. As will be

described below, the display (526) includes substrates (628), an optical film

(730) and a touch sensor ( 1034).



[0076] As illustrated, the display (526) includes substrate A (628-1)

and substrate B (628-2). The display (526) includes the optical film (730). The

optical film (730) is located between substrate A (628-1 ) and the LED pixels

(102). The display (526) includes the touch sensor ( 1034). The touch sensor

(1034) is an input sensor that is layered on top of substrate A (628-1). The

touch sensor (1034) allows the user to touch information displayed on the

display (526) such that the user interacts directly with the display (526).

[0077] Fig. 11 is an example of a top view of a display for controlling

privacy, according to one example of principles described herein. As will be

described below, the display (526) includes substrates (628), a reflector (832)

and a touch sensor (1034).

[0078] As illustrated, the display (526) includes substrate A (628-1)

and substrate B (628-2). The display (526) includes the reflector (832). The

reflector (832) is located between substrate B (628-2) and the case (212). The

display (526) includes the touch sensor (1034) located on top of substrate A

(628-1 ) as illustrated.

[0079] Fig. 12 is an example of a top view of a display for controlling

privacy, according to one example of principles described herein. As will be

described below, the display (526) includes substrates (628), an optical film

(730), a reflector (832) and a touch sensor (1034).

[0080] As illustrated, the display (526) includes substrate A (628-1)

and substrate B (628-2). The display (526) includes a reflector (832). The

reflector (832) is located between the case (212) and substrate B (628-2) as

illustrated in Fig. 9 . The optical film (730) is located between substrate A (628-

1) and the LED pixels (102). The display (526) includes the touch sensor (1034)

located on top of substrate A (628-1) as illustrated.

[0081] Fig. 13 is a flowchart of a method for controlling privacy on a

display, according to one example of principles described herein. The method

(1300) is executed by the systems of Figs. 1A-12. The method (1300) includes

receiving (1301), via an input source of a controller, an input that is to modify a

viewing angle of LED pixels of a display, with a processor and memory of the

controller, issuing (1302) a command to a MEMS to rotate the LED pixels and



based on the command, rotating (1303) the LED pixels via the MEMS such that

the private viewing of the display is maintained

[0082] As mentioned above, the method (1300) includes receiving

(1301), via an input source of a controller, an input that is to modify a viewing

angle of LED pixels of the display. In some examples the input source of the

controller is a number of push buttons, a rotatable knob or a sensor as

described above

[0083] As mentioned above, the method (1300) includes with a

processor and memory of the controller, issuing (1302) a command to a MEMS

to rotate the LED pixels. In some examples the command specifies an exact

angle to rotate the LED pixels. In other example, the command specifies to

rotate the LED pixels to a minimum angle, center or a maximum angle such as

-70, 0 or ÷70 degrees.

[0084] As mentioned above, the method (1300) includes based on the

command, rotating (1303) the LED pixels via the MEMS such that the private

viewing of the display is maintained. n some examples, the command rotates

the LED pixels to an exact angle or rotates the LED pixels to -70, 0 or +70

degrees such that the privacy on the display for the LED pixels is maintained.

[008S] The preceding description has been presented to illustrate and

describe examples of the principles described. This description is not intended

to be exhaustive or to limit these principles to any precise form disclosed. Many

modifications and variations are possible in light of the above teaching.



CLA S

WHAT IS CLAIMED IS:

. A system for controlling privacy on a display, the system

comprising:

a light-emitting diode (LED) pixel rotatably coupled to a

microelectromechanical system (MEMS); and

a controller to control the MEMS, the MEMS to rotate the

LED pixel in response to a command issued by the controller to

modify a viewing angle of the LED pixel such that the privacy on

the display for that LED pixel is maintained

2 . The system of claim , wherein the LED pixel comprises a housing

to house a blue LED, a green LED, and red LED, and a housing

gear located on an inner wall of the housing.

3 . The system of claim 2 , wherein the MEMS comprises a motor

gear connected to a motor such that as the motor rotates in

response to the command issued by the controller, teeth of the

motor gear enmesh with teeth of the housing gear to rotate the

LED pixel.

4 . The system of claim , wherein the controller comprises a

processor and memory to receive an input from an input source of

the controller and based on that input issue the command to the

EMS to rotate the LED pixel.

5 . The system of claim 4 , wherein the input source of the controller

comprises push buttons, a rotatable knob, a sensor or

combinations thereof.



6 . The system of claim 1, wherein the LED pixel is rotated between -

70 degrees and +70 degrees via the MEMS in response to the

command issued by the controller.

7 . A display device, the device comprising:

a number of light-emitting diode (LED) pixels;

a number of microeiecfromechanical systems (MEMS),

each of the LED pixels rotatably coupled to one of the MEMS; and

a controller to individually control each of the MEMS, the

MEMS to selectively rotate the LED pixels in response to a

command issued by the controller to modify a viewing angle of

those LE pixels such that private viewing of the dispiay device is

maintained.

8 . The device of claim 7 , wherein the MEMS rotates each of the LED

pixels to an angle in response to the command issued by the

controller such that the private viewing of the dispiay for ail the

LED pixels of the dispiay device is maintained.

9 . The device of claim 7 , wherein the LED pixels associated with

horizontal lines of the display are rotated independent from the

LED pixels associated with vertical lines of the display such that

the private viewing of the horizontal lines on the dispiay device is

maintained.

10. The device of claim 7 , wherein the LED pixels associated with

vertical lines of the display are rotated independent from the LED

pixels associated with horizontal lines of the dispiay such that the

private viewing of the vertical lines on the display device is

maintained.



1. The device of claim 7 , wherein the MEMS rotates a portion of the

LED pixels in response to the command issued by the controller

such that the private viewing of that portion of the LED pixels of

the display device is maintained.

2 . The device of claim 7 , wherein the controller comprises a

processor and memory to receive an input from a rotatable knob

of the controller and based on that input issue the command to the

MEMS to rotate the LED pixels.

13. The device of claim 7 , wherein the controller comprises a sensor

to detect a position of a user relative to the display such that the

controiier issues the command to the MEMS to rotate the LED

pixels towards the user.

14. A method for controlling privacy on a display, the method

comprising:

receiving, via an input source of a controller, an input that is

to modify a viewing angle of light-emitting diode (LED) pixels of the

display;

with a processor and memory of the controiier, issuing a

command to a microelectromechanical system (MEMS) to rotate

the LED pixels; and

based on the command, rotating the LED pixels via the

MEMS such that the private viewing of the display is maintained.

15. The method of claim 14, wherein the LED pixels are rotated

between -70 degrees and ÷70 degrees via the MEMS in response

to the command issued by the controiier.
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